Abstract-We have analyzed surface-wave propagation that takes place at the boundary between an isotropic medium and a semi-infinite metal-dielectric periodic medium cut normally to the layers. In the range of frequencies where the periodic medium shows hyperbolic space dispersion, hybridization of surface waves (dyakonons) occurs. At low to moderate frequencies, dyakonons enable tighter confinement near the interface in comparison with pure SPPs. On the other hand, a distinct regime governs the dispersion of dyakonons at higher frequencies.
. Scheme of the semi-infinite lattice (x < 0), composed of a Drude metal of permittivity εm and a dielectric with εd=2.25, together with an isotropic medium (simulations consider air in x > 0).
The photonic system under consideration is shown in Fig. 1 . The periodic bilayered structure is made of two materials alternatively stacked along the z axis. This metamaterial fills the semi-space: x < 0. Specifically, a transparent material of dielectric constant d  and slab width For the purpose of this Letter we will neglect losses, leaving their detailed consideration for the future publication. Finally, we set an isotropic material of dielectric constant  filling the space x > 0.
By employing EMA we modeled the form anisotropy of the described plasmonic device [2] . The validity of EMA is usually related to the assumption that the period
is much shorter than the wavelength. However, the inclusion of nanostructured metallic elements deserves refinement in the EMA because of the fact that the width of metallic layers can be higher than the skin depth of noble metals, which is deeply subwavelength. Material homogenization requires the metallic layers to be of the size of a few nanometers [8, 9] . In this case, the plasmonic lattice behaves like a uniaxial crystal whose optical axis is normal to the layers (the z axis in Fig. 1  stands for the metallic filling factor in the unit cell. Therefore, the engineered anisotropy of the 1D lattice is modulated by the filling factor of the metal, but also by its strong dispersive character. 
where spatial frequencies are normalized to c k
In our numerical example it occurs at 426 . We seek the solutions of the Maxwell's equations in the form of surface waves that can propagate at the boundary of the MD lattice. Therefore, we expect to find localized solutions near x = 0 with amplitudes decaying as   x . Since we treat the plasmonic lattice as a uniaxial crystal, we may establish analytically the diffraction equation that gives the in-plane wave vector
of the surface wave. For that purpose we follow Dyakonov [6] by considering the modal treatment of our problem.
In the isotropic medium we include TE x and TM x waves. All these fields are evanescent in the isotropic medium, proportional to   On the other side of the boundary, the ordinary (o-) and extraordinary (e-) waves in the effective uniaxial medium also decay exponentially with rates given by
, respectively. Specifically, the dependence along the x direction of the owave electric field in x < 0 may be written as
. The part of the magnetic field which provides its variation normally to the isotropicuniaxial interface is set now as 
A nontrivial solution for A may be found if the determinant of M vanishes. In this way Dyakonov derived the equation giving the spectral map of wave vectors D k [6] that propagate at the interface between the anisotropic uniaxial dielectric and the isotropic one. Dyakonons may be found in different regimes, which depends not only on the values characterizing the permittivity of the medium, but also that of the surrounding iso- 
